Bilaterian embryos are triploblastic organisms which develop three complete germ layers (ectoderm, mesoderm, and endoderm). While the ectoderm develops mainly from the animal hemisphere, there is diversity in the location from where the endoderm and the mesoderm arise in relation to the animal-vegetal axis, ranging from endoderm being specified between the ectoderm and mesoderm in echinoderms, and the mesoderm being specified between the ectoderm and the endoderm in vertebrates. A common feature is that part of the mesoderm segregates from an ancient bipotential endomesodermal domain. The process of segregation is noisy during the initial steps but it is gradually refined. In this review, we discuss the role of the Notch pathway in the establishment and refinement of boundaries between germ layers in bilaterians, with special focus on its interaction with the Wnt/β-catenin pathway.
Introduction
One of the first steps in the diversification of pluripotent cells in metazoans is the formation of the germ layers, from which all tissues and organs derive. Germ layers undergo segregation during gastrulation, a process that drives the internalization of cells by a diversity of morphogenetic movements throughout the animal kingdom (Keller et al., 2003; Stower and Bertocchini, 2017) , leading to the development of two-layered (diploblastic) or three-layered (triploblastic) embryos (Martindale, 2005; Martindale and Hejnol, 2009) . Triploblastic organisms comprise all bilaterian embryos. They develop a distinct mesodermal layer between the ectoderm and the endoderm (Martindale, 2005; Martindale and Hejnol, 2009) . In vertebrates, the ectoderm gives rise to the central nervous system, the epidermis, and to all the neural crests derivatives, including the peripheric nervous system and facial bones. The notochord, axial skeleton, connective tissue, trunk muscles, kidneys, and the cardiovascular system descend from the mesoderm. The epithelium of the gastrointestinal and respiratory tracts, and several endocrine glands develop from the endoderm (Gilbert, 2014) .
An important feature is the diversity in the location from where germ layers develop in relation to the egg's primary animal-vegetal axis. While in hemichordates and echinoderms, the mesoderm arises at the vegetal pole, in vertebrates, the mesoderm arises at the equatorial region (Martindale, 2005) , and cephalochordates show other important differences (see below) (Holland and Holland, 2007) .
Studies of germ layer formation in bilaterian animal models including nematodes, echinoderms, and vertebrates indicate that the mesoderm derives from two sources. One portion arises from a bipotential and ancient endomesodermal precursor domain, which initially has the potential to develop as either endoderm or mesoderm, and later divides into separate layers by the activation of their respective specification programs in exclusive subpopulation of cells. The second portion of mesoderm (which mostly gives rise to muscles in nematodes, to skeletogenic mesenchyme in euechinoid sea urchins, and to somitic mesoderm in vertebrates) does not share a common origin with the endodermal layer (Wray, 1999; Logan and McClay, 1999; Kimelman and Griffin, 2000; Rodaway and Patient, 2001; Oliveri et al., 2002; Peter and Davidson, 2010) .
The induction and specification of germ layers have been thoroughly investigated (Arnold and Robertson, 2009; Zorn and Wells, 2009; Kiecker et al., 2016; Charney et al., 2017) . Less is known about how the boundaries among them are established and refined during their segregation, which ultimately will determine the correct proportion and location of cells that at last will populate each layer. In this context, several key processes are not completely understood, for example, how signals are modulated in the transition zone between germ layers with such fine tuning that two adjacent cells (which could even be sisters) adopt different fates. This process of segregation is significantly noisy during the initial steps but it is gradually refined, as was elegantly demonstrated by single cell RT-PCR analysis in amphibian embryos (Wardle and Smith, 2004) . These authors showed that individual cells at the marginal zone of the early gastrula may express markers of two or even the three germ layers, but become progressively and asynchronously committed to one layer during gastrulation.
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